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"he world's most popular open source database
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SQL & NoSQL
Unmatched Flexibility

Continuous Delivery Model
Launchpad for Future

New Architecture
Eliminating Legacy

Open Source & Enterprise
Scalable & Robust
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Relational Databases

 F—ADEEH
— IEF1E
— 9 (foreign keys,....)
* Atomicity, Consistency, Isolation, Durability
c [RFME. —B M. I, kit
— ACID compliant
~+SoHY oY
* SQL
— ATV EE

ORACLE

Copyright © 2018, Oracle and/or its affiliates. All rights reserved. |



NoSQL or Document Store
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DBMS or NoSQL ?
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MySQL Document Store: SQL + NoSQL = MySQL
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MySQL Document Store

Applications

MySQL Connectors (Node.js, Python, Java, .Net)

Scripting

MySQL Shell

SQL API CRUD and sQL APIs
Std Protocol X Protocol

SQL

Relational Tables

T

NoSQL
JSON Collections

" id: "232342",
“firstname”: “John",

lastname”: "Doe ™,

“city " "

anytown" -
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X Protocol
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"The X Protocol focuses on: |
X Protocol e
i performance
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c =T RIAAF —KDF|F: TLS (Transport Layer Security),

SASL(Simple Authentication and Security Layer), Protobuf (Protocol Buffers) 3

T
T

INSTALL PLUGIN mysqlx SONAME 'mysqglx.so’;

R e e +
| PLUGIN NAME | PLUGIN VERSION | PLUGIN DESCRIPTION |

=¥H: http://mysalserverteam.com/mysal-5-7-12-part-2-improving-the-mysgl-protocol/
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http://mysqlserverteam.com/mysql-5-7-12-part-2-improving-the-mysql-protocol/

X DevAPI

X Plugin (MySQL) < X Protocol < X DevAPI (Driver)

* XPluginzZB 329 HF T. X Protocol#Z A TSI BE

o FXaAURET—TILDOAL YL aVIZRLTHOCRUDALIE
e NoSQLSA VX TRF A M3t LCRUDALEE AT BE
 Fluent API

v MySQL Connector/node.js (1.0.x) prod = sejS- ("prod")
v MySQL Connector/J  (6.0.x) = pr(c.).s'.l;z:z - Milk™).

v MySQL Connector/Net (7.0.x) fields(["name", "properties"])
v/ MySQL Connector/python(2.2.x)
v MySQL Shell (1.0.x)
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https://dev.mysql.com/doc/dev/connector-nodejs/
https://dev.mysql.com/doc/dev/connector-j/
https://dev.mysql.com/doc/dev/connector-net/html/connector-net-x-devapi-reference.htm
https://dev.mysql.com/doc/dev/connector-python/
https://dev.mysql.com/doc/dev/mysqlsh-devapi/
http://dev.mysql.com/downloads/connector/

HLWLNAATT—R MysQLl Shell

localhost:~ VT

affiliates. Other names may be trademarks of their respectivel
owners.

Type "¥help’ or "¥?° for help; "¥quit to exit.

localhost:33060+ ss|
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My Shell Info

# localhost:33060+ i = 2 docstore JBEEIP \s
MySQL Shell version 8.0.11

Session type: X

Connection Id: 13

Default schema:

Current schema: docstore

Current user: root@lLlocalhost

SSL: Cipher in use: DHE-RSA-AES128-GCM-SHA256 TLSv1l.2
Using delimiter: 5

Server version: 8.0.11 MySQL Community Server - GPL
Protocol version: X protocol

Client library: 8.0.11

Connection: localhost via TCP/IP

TCP port: 33060

Server characterset: utf8mb4

Schema characterset: utf8mb4

Client characterset: utf8mb4

Conn. characterset: utf8mb4

Uptime: 3 hours 59 min 26.0000 sec
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CRUD operations for collections
Add a document

| Py :
gl v
M&

Copyright © 2018, Oracle and/or its affiliates. All rights reserved. |

ORACLE



CRUD operations for collections
Modify a document

-
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CRUD operations for collections
Remove a document
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MySQL Document Store Objects

@ DatabaseObject

@ getSession(): XSessionObj
@ getSchemal) - SchemalOhbj
@ getMamel) | String
@ existsinDatabasel() : Boolsan|Unknown
@ Collection
@ Schema @ ==
------------------- CRUD Functions--—--—------------

add() : CollectionlnsertOhbj - Relational S2L CRUD Functions

o
getCollections() @ find() : CollectionFindObj insert() : InsertObj
o
<

L]
@ getTablesi)

--------- DbObject Instance Functions--------
@ getCollection() : CollectionOhbj

@ getTablel)l : TableGhj

Lo

modifyll : CollectionUpdateObj selectl() : SelectObj
remowel)] : CollectionDeleteOhbj updatel) : UpdateObj
deletel) : DeleteOhj

@ createlndex() B b Index Functions--—-----------
L]

2000

. ] . droplndex() @ dropindex()
getCnIIectmnAsTabl_&E] : TableOhj & getindexes() & getindexes()
___________ 1_: "'l:":rl?atff FL.::r:l'uctlnns-------------------- L Document and Structure Functions -~ General Functions—-—-—--—---—-----
— s S = @ newlocl) @ countl) : Integer

@ countl) : Integer
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JSON Functions

MySQL 5.7 and 8.0

JSON_ARRAY_APPEND()
JSON_ARRAY_INSERT/()
JSON_ARRAY()
JSON_CONTAINS_PATH()
JSON_CONTAINS()
JSON_DEPTH()
JSON_EXTRACT()
JSON_INSERT()
JSON_KEYS()
JSON_LENGTH()

ORACLE

JSON_MERGE[_PRESERVE]()
JSON_OBJECT()
JSON_QUOTE()
JSON_REMOVE()
JSON_REPLACE()
JSON_SEARCH()

JSON_SET()

JSON_TYPE()
JSON_UNQUOTE()
JSON_VALID()

JSON_PRETTY()
JSON_STORAGE_SIZE()
JSON_STORAGE_FREE()
JSON_ARRAYAGG()
JSON_OBJECTAGG()
JSON_MERGE_PATCH()
JSON_TABLE()

Copyright © 2018, Oracle and/or its affiliates. All rights reserved. | 26



JSON REMOVE()
JISONFFa AT —2%HIBRL. FEEREFIRLET,

[NEW57]> select * from T JSON DOC;

: L vEERE ice": 10000, "Conditions": ["NEW", 2015, "Excellent"]}
{“id”: L UL, ice”: 30000, “Conditions”: [“USED”, 2013, “#f="1}
{"id": . “AGEE", "price": 17131, "Conditions": ["NEW", 2015]}
{“id”: : “F— kA", “price”: 500000, “Conditions”: [“NEW”, 2015]}
"price": 25000, "Quantity": "[1,10]", "Conditions": ["NEW", 2015]}

| {"id": 5, "pame": "HiKHE", "price": 25000, "Conditions": ["NEW", 2015]}

[NEW57]> update T JSON DOC set body = JSON REMOVE(body,"$.Quantity") where id

®
ORACI-E Copyright © 2018, Oracle and/or its affiliates. All rights reserved. |

10000.00
30000.00
17131.00
500000.00
25000.00




JSON SET ()
JISONRF AV MZT—2ZEAFTIEEFL, BEREFIRLET,

replaces existing values and adds nonexisting values.

[NEW57]> select * from T JSON DOC;

: “HERE", | : “Conditions”: [“NEW”, 2015]}
"Zre", "price": "Conditions": ["USED",2013]}
"MEJE", "price": "Conditions": ["NEW", 2015]}
"IEJE", "price": "Conditions": ["NEW", 2015]}
"HRE", : "Conditions": ["NEW", 2015]}

[NEW57]> SELECT JSON SET(body, '$.name',"#4— k34", '$.price',500000) from T JSON DOC where id

[NEW57]> update T JSON DOC set body = JSON SET(body,'$.name',"#F— k1", '$.price',500000) where id = 4;

ORACLE
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JSON INSERT ()
JISONFFaAUMZT—2Z% AL BGERFRLET

inserts values without replacing existing values.

[NEW57]> select * from T JSON DOC;

: “HERE", | - “Conditions”: [“NEW”, 2015]} 10000.00
"7 Lre", ' : “Conditions": ["USED",2013]} 30000.00
"URTRRJEE ", | : “Conditions": ["NEW", 2015]} 11154.00
"URTRRJEE ", | : “Conditions": ["NEW", 2015]} 50000.00

"Conditions": ["NEW", 2015]} 25000.00

| {"id": 5, "name": "H#ZHE", "price": 25000, "Quantity": "[1,10]", "Conditions": ["NEW", 2015]}

[NEW57]> update NEW57.T JSON DOC set body = JSON INSERT(body,'$.Quantity','[1,10]') where id = 5;

c ®
OR Cl-e Copyright © 2018, Oracle and/or its affiliates. All rights reserved. |




JSON REPLACE ()
ISONXEDBFDEZEZTMZ ., TOHERZIRLET,

replaces only existing values.

[NEW57]> select * from T JSON DOC;

“Conditions”: [“NEW”, 2015]} 10000.00

, : “Conditions”: [“USED”,2013]} 30000.00
"R, ' : "Conditions": ["NEW", 2015]} 11154.00
"R, ' : "Conditions": ["NEW", 2015]} 50000.00
"HERH", ' 5 "Conditions": ["NEW", 2015]} 25000.00

": 18359, "Conditions":

[NEW57]> update T JSON DOC set body = JSON REPLACE(body,"$.price",FLOOR(10000 + (RAND() * 9000))) where id =

c ®
OR Cl-e Copyright © 2018, Oracle and/or its affiliates. All rights reserved. |




Generated Columns (R &2

703 AVTIIR RS ERUCHETER
R JSONT —E Mo IFHZ 4l H
[NEW571> CREATE TABLE T JSON' ( (51) User ID, & gID, Y —E RXIDEF
*id' int(11) NOT NULL AUTO INCREMENT, V
=T Do o= o O 1 [ 1 TP O:--or s

T e T e e e N N L e e T e T T T L e e LT e e T e T T C T

“feature street’ varchar(30) GENERATED ALWAYS AS (json extract( feature ,‘$.properties.STREET’')) VIRTUAL,
PRIMARY KEY ( id),
KEY “idx feature street’ ( feature street’)

) ENGINE=InnoDB AUTO INCREMENT=1 DEFAULT CHARSET=utf8mb4;

Records: © Duplicates: @ Warnings: 0 \' AL, A SA 0 TAUTvIREEMN,
> BRFISONT—FDIRFRE A AT REIZ !

AT AFATUIEA 1.257) > 0.06F)

[NEW57]> explain select distinct(feature type) from features;

e S LT LT R LR Fommmmm R E LT Fom - — F---m - to-mm-- Fommmm - ommmmm e Fommmm e +
| id | select type | table | partitions | type | possible keys | key | key len | ref | rows | filtered | Extra

e S LT S LT R LT Fommmm o LT LT ommmmm- to--m-- Fommmm - ommmmm e Fommmm e +
| 1 | SIMPLE | features | NULL | index | idx feature type | idx feature type | 123 | NULL | 199013 | 100.00 | Using index |
R T Fommm e m - Fommm - - +ommmm - Fommm e o - R T Fommmm e +-m- - Fommmm - Fommmm - - R +

Copyright © 2018, Oracle and/or its affiliates. All rights reserved. | 31
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Lix

- AN ZERERIRER A T YO RA Ty

Generated Column (STORED) Generated Column (VIRTUAL)
BA-EHEISEE., [EFEW SHREFITER. EFEMUL

T—RbEENDA. SEMNEL AT —REEDH ., INSERT/UPDATEM RN
Primary and Secondary Secondary Only
BTREE, Fulltext, GIS BTREE Only
Mixed with fields Mixed with virtual column only
Requires table rebuild No table rebuild
Not Online INSTANT Alter

Faster Insert

Bottom Line: £ —, FULLTEXTE = (TR IEGISA U TYIRE L ELT AIGEERE, T 74 I/LEDVIRTUALTRIZEEELY,
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MySQL
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DBMS or NoSQL ?
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Integrated Cloud

Applications & Platform Services
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